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The science of texture
By Richard Gawel, Martin Day, Alex Schulkin, Paul Smith, Markus Herderich and Dan Johnson
The Australian Wine Research Institute, PO Box 197, Glen Osmond, Adelaide, SA 5064, Australia
Mangaging director
Dan Johnson

Astringency, viscosity, oiliness, hotness and bitterness: these ‘textures’ influence white wine consumers
and contribute to wine style. But what makes a wine ‘textural’? Phenolics, acidity and alcohol play
important roles, but how? To find out, researchers at the AWRI measured their effect on white wine
texture and analysed interactions between them. A major finding was that some phenolics reduce rather
than increase astringency and hotness of white wine.
UNDERSTANDING PHENOLICS

T

he great white wines of the
world are in some way ‘textural’.
Outstanding barrel fermented
Chardonnay wines are defined by a
creamy in-mouth texture; Pinot Gris
and Viognier by their oily character.
Others produce a refreshing drying
sensation that works well with food.
In the early 2000s, scientists at the
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AWRI collaborated with The University
of Adelaide to focus on texture.
They recognised its importance and
pioneered new sensory methods to
evaluate textural characters in red and
white wines.
For more than 40 years, researchers
have known that phenolics play a role
in producing these characters. Many
winemakers have tried to reduce
phenolic concentrations by using
juice extraction or fining techniques,
believing that phenolics undermine
varietal characters, lead to premature
oxidation, and create ‘coarseness’.
Other winemakers are more
open to phenolics, using them to
create complex, textural wines that
complement food. According to Mark
Lloyd, a long-time exponent of Italian
varieties in Australia, this has caused
disagreement in the context of one
variety, Fiano: “There is an inherent
conflict between the phenolic or ‘pithy’
character of the wine which is, on the
one hand, the basis of its individuality
and, yet, can be seen as a fault in
contemporary winemaking circles”
(Lloyd 2010).
It is not unusual for producers of
other Italian, Spanish and Greek white
varietals to use higher phenolic levels
to create texture and complexity at
lower alcohol levels. Today, a number
of these varieties are being planted in
Australia.
Some argue that texture defines
a ‘typical’ varietal as much as aroma
and flavour. A ‘typical’ Viognier offers
‘peach’ and ‘apricot’, but other
varieties can also display these
flavours. A ‘typical’ Viognier is also
characterised by a rich, oily mouthfeel.
Similarly, palate texture can define
style variations, with Pinot Grigio/
Gris as a good example. The Italian
approach to the variety is to harvest
earlier, producing subtle flavour, light
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AT A GLANCE
• managing and creating ‘texture’
can help to create outstanding
white wines
• astringency, hotness, oiliness,
viscosity and bitterness are key
textural characters
• phenolic compounds influence
texture - but how strongly depends
on pH and alcohol concentration
• measuring total phenolics can
be a ‘blunt instrument’, as their
effects are not simply additive –
some phenolic compounds reduce
phenolic characters produced by
others
• acidity, alcohol and other parts
of the ‘wine matrix’ also directly
impact on texture, particularly
in the production of astringency,
hotness and viscosity.
body and crisp acidity. The Alsatian
approach uses riper grapes; it also
uses fermenting juices containing
solids, often following skin contact.
This results in more aromatic styles
characterised by higher alcohol
content, richer flavours and a full,
oily texture. It is thought that higher
phenolics – from later harvesting and
greater maceration – contribute to the
oily textures characteristic of ‘Alsatian
style’.
Different types of phenolics are
found in different parts of the white
grape. The most abundant is caftaric
acid, one of the hydroxycinnamic acids
and partly responsible for white wine
colour. Juice expressed from pulp is
rich in these acids.
Pulp juice also contains benzoic
acids: gallic is the most important.
Flavonol glycosides are found
exclusively in the skins. Like red
grapes, white skins and seeds are
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Figure 1. Tastes and textures of a Riesling wine, with and without added
phenolics and 1.3% alcohol (striped bar).
a major source of flavanols such as
catechin and epicatechin. Two other
important phenolics are tyrosol –
produced by yeast during fermentation
– and grape reaction product (GRP)
created from the oxidation of caftaric
acids.
‘COARSE’ OR ‘TEXTURED’?
The distinction between ‘texture’
and ‘coarseness’ is ill-defined. To
better understand the science behind
textural characters, researchers at the
AWRI undertook a series of studies.
Texture profiles were correlated with
phenolic composition. The role of pH
and alcohol on perception of ‘phenolic’
characters was also explored. The
aim was to identify the compounds
responsible for particular phenolic
characters and determine the effect of
juice extraction practices. The AWRI’s
priority was to help winemakers
make informed decisions about their
management of phenolics to achieve
desired wine styles.
PHENOLICS AND TEXTURE
In white wine, the source of some
textural characteristics remains a
mystery. Hotness has been attributed
to alcohol content; bitterness and
astringency to phenolics. The sources
of viscosity, oiliness and ‘coarseness’
remain unknown.
What is known is that these
characters are likely to be of phenolic
origin: the AWRI conducted two
experiments to find out more. In the
first, the AWRI collected phenolic
compounds from a Clare Valley
Riesling – chosen for its relatively
low alcohol (11.4%v/v) and moderate
phenolic content.
From other studies, it was
established that wines made from
hard pressings had around 30% more
phenolics than wines made from free
run juice. So, researchers added 30%
more phenolics back to the same
Riesling to make a higher phenolic
wine in line with normal winemaking
practices. Ethanol at 1.3%v/v was also
added to some samples.
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A trained tasting panel then rated the
astringency, bitterness and hotness of
the wines, with and without phenolics,
and with and without added alcohol.
Adding 30% more phenolics
produced slightly more astringent and
bitter wines at low and high alcohol
levels (Figure 1). Surprisingly, the
phenolics also had a significant effect
on hotness. At low alcohol levels,
adding phenolics made the wine
taste significantly hotter. At higher
alcohol levels the wine also tasted
hotter, but the effect was smaller.
Here, it is important to note that
phenolic hotness might be experienced
differently to alcohol hotness. Phenolic
hotness tastes more pungent and is
felt at the back of the throat, whereas
alcoholic hotness is experienced
throughout the mouth. Regardless
of such differences, higher phenolic
wines were perceived to be hotter,
particularly when alcohol levels were
lower.
In a second study, researchers at
the AWRI added phenolics from three
different varieties to two different
base wines at two alcohol levels.
The phenolics were extracted from
Australian Viognier, Fiano and an
Alsatian Gewurztraminer. They were
added to a Clare Valley Riesling
(12.5%v/v) and a McLaren Vale
unwooded Chardonnay (13.7%).
This time, researchers found that
alcohol levels played a bigger role.
Adding phenolics increased the
hotness of the lower alcohol Riesling
wine, but not the higher alcohol
Chardonnay wine (Figure 2, see page
32).
Perceived viscosity was also
analysed. It was found that all three
phenolic extracts increased perceived
viscosity of the Chardonnay and
Riesling base wines (Figure 3, see
page 32, shows the effect averaged
across the three phenolic types).
In the higher alcohol Chardonnay
(Chardonnay wine +1% added alcohol),
adding phenolics did not affect
viscosity, however. This showed that
phenolics might have a limited impact
▶
on texture in higher alcohol wines.
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Figure 2. Perceived hotness and viscosity of Riesling and Chardonnay wines to which 1% alcohol was added (striped bar),
and phenolics added (average of the ratings after adding phenolics from three different wine varieties).

Figure 3. Sensory and style ratings modelled on wine composition including phenolics. Bars above 0 represent a positive
relationship and those below a negative relationship. TA=titratable acidity, GF= glucose + fructose. A280 equates to total
phenolics, and A320 equates to total hydroxycinnamates.

36

www. wi n eb i z . com . au

WIN E & VITIC ULTUR E JO URN AL M A RCH/AP RI L 20 13

V2 8N2

A W R I

Wine
Analysis
mep.net.au/winelab

Figure 4. Texture ratings resulting from different juice extraction and handling
processes averaged across three varieties. Treatments are ordered from lowest
to highest total phenolics. AT=aftertaste.
PHENOLICS AND STYLE PERCEPTION
The AWRI’s next study analysed
phenolics and the wine ‘matrix’
(alcohol, pH, acidity and residual
sugar) to correlate tastes and textures
with the composition of finished wines.
For this study, a range of Pinot Gris/
Grigio wines including higher alcohol,
lower acidity wines (‘Gris’ like), and
lower alcohol, higher acidity wines
(‘Grigio’ like) were used. Tasters had
five to 25 years’ experience – many
were winemakers.
It was found that pH and alcohol
play a major role in the perception
of tastes and textures normally
associated with phenolics.
Higher pH wines were generally
less astringent, and wines higher
in titratable acidity were generally
less viscous and oily. In these wines,
bitterness was driven mainly by
matrix elements, with alcohol adding
to it and acidity masking it. Phenolic
content was far less important in
the perception of bitterness. Given
that ethanol has a bitter component,
and basic tastes such as acidity and
bitterness mutually suppress each
other, these results are not surprising.
Even though ‘dry’ wine styles were
used, low levels of residual sugar
were still associated with viscosity and
oiliness. The patterns of viscosity and
oiliness were almost identical, except
that the more ‘oily’ wines generally
contained higher alcohol. This
suggested that alcohol contributed to
palate oiliness but not, necessarily, to
viscosity.
When considering each character
individually, phenolics appeared to
have less influence than alcohol,
acidity or residual sugar. But when
V 28N 2

it came to differentiating ‘Pinot G’
wines, total phenolics were significant,
contributing positively to overall
perception of ‘Pinot G’ wine style.

Pat. alcohol determination in wines, beers
and spirits Anton Paar
Alcolyzer® M Series

pH, total titrateable
acidity and SO2
Metrohm
916 Ti Touch

Precise CO2
measurement
for still and
sparkling wines
Anton Paar CARBO QC

Vinotrodes
superior
electrodes
for wine labs
Metrohm Vinotrode

Portable density,
gravity, baume,
brix measurement
Anton Paar
DMA 35

Fully automated
pH & TA, integrated
degassing
Metrohm 855
Titrosampler

Homogenize
grape samples
in seconds

Metals analysis,
antioxidant
capacity, UV-Vis
spectrometers
Analytik Jena

THE EFFECTS OF JUICE EXTRACTION
AND HANDLING ON TEXTURE
Winemakers can use juice
extraction and handling methods to
manage phenolics. Pressing whole
bunches can produce low phenolic
juices; adding pressings or contacting
with skins before fermentation can
produce higher phenolic juices with
greater flavour intensity.
Winemakers can reduce phenolics
by fining or by hyperoxidising the
juice prior to fermentation. To
assess the effect of winemaking
on ‘phenolic’ character, the AWRI
produced duplicate ferments of
Eden Valley Riesling, Barossa Valley
floor Chardonnay and Adelaide Hills
Viognier wines.
Juices were used that were whole
bunch pressed (WBP); hyperoxidised
free run and pressings (HOX-FR,
HOX-LHP); free run (FR); lightly
pressed (LP); heavily pressed (HP)
and extensively skin contacted (MAC).
A trained tasting panel then profiled
their textures (Figure 4).
The winemaking methods that
produced higher phenolics resulted
in greater bitterness. The idea that
higher phenolics always result in
greater bitterness requires reassessment, however. It was found that
bitterness and higher phenolic levels
were not always connected: a more
likely explanation for bitter characters
was one group of phenolic compounds
– the flavonones and flavonols.
Measuring total phenolics is not
WIN E & VITIC ULT UR E JOURN A L M A RCH/A PRI L 2013
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always helpful, therefore. It can be a
‘blunt instrument’.
Similarly, higher phenolic wines
seemed less astringent and more
viscous, but the analysis showed that
pH is also a major factor. Winemaking
techniques that result in greater skin
maceration, such as hard pressings
or skin contact, tend to be naturally
higher in pH.
In the wines made for this study,
75% of the variation in astringency,
and 66% of the variation in viscosity
could be attributed to pH differences.
Lower pH was associated with higher
astringency and higher pH with greater
viscosity.
DO ALL PHENOLIC COMPOUNDS
CONTRIBUTE TO PHENOLIC
CHARACTERS?
The answer is a resounding ‘no’.
Surprisingly, the final research
study showed that some of the major
phenolic compounds found in the pulp
of white grapes might even reduce
‘phenolic’ textures.

Purified caftaric acid and GRP
isolated from real white wines were
added to a model wine (comprising
water, alcohol and tartaric acid).
Adding GRP reduced overall
astringency; it also contributed to an
increase in the pungent aftertaste –
though adding caftaric acid negated the
aftertaste effect.
Lastly, GRP contributed to oily
texture. Interestingly, these two major
phenolic compounds in white wine caftaric acid from the pulp and GRP
formed during oxidative handling
of juice – did not significantly affect
bitterness.
The AWRI’s work on the wines from
the Barossa, Eden Valley and Adelaide
Hills demonstrates that phenolics
contribute to bitterness, but this final
study showed that some of the major
white phenolic compounds are not
responsible. Instead, they may reduce
other textures arising from alcohol and
acidity. Their contribution to textures
such as astringency, pungency and
oiliness is not as great as might be
expected.

Further details of this work can be
found at:
http://www.gwrdc.com.au/wpcontent/uploads/2012/09/AWR-0901FINAL-REPORT.pdf
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ALTERNATIVE VARIETIES

V I T I C U LT U R E

Italian inspiration for novel
Nero d’Avola making

VA R I E TA L R E P O R T

Putting the sparkle in sparkling rosé
In keeping with the approaching festive season, this issue’s tasting featured sparkling rosés, 28 in all,
ranging from non-vintage examples through to one from the 2003 vintage. The tasting panel identified
the top wine or wines from the non-vintage entries, those from the 2012 to 2009 vintages and the 2008
to 2003 vintages (see page 102-106 for the complete results), with the producers behind three of those
wines revealing what went into their making.

By Brad Hickey, Brash Higgins Wine Co., McLaren Vale, South Australia

McLaren Vale-based Nero d’Avola producer Brad Hickey travelled to Sicily, in Italy, in 2011 to investigate
local growing and vinification of the variety. In addition to collecting ideas about how to maximise Nero
d’Avola’s potential on home soil, Brad was inspired to use amphorae as a winemaking technique.

W

Need to find information on oak, pruning or
the ASVO? Type in your topic of choice to
locate previously published articles.

hen I moved to McLaren Vale six
years ago, after a decade spent
buying wine for restaurants in
New York City, I started thinking about new
varieties we could plant on our vineyard that
would not only thrive in McLaren Vale, but
make for interesting drinking as well. The
drought years had been making life hard,
even for our Shiraz and Cabernet Sauvignon
plantings, and we felt we needed to find
some better suited grapes to bring onboard.
Nero d’Avola fitted the bill.
In 2009, Brash Higgins obtained
some of the first cuttings of the Sicilian
red winegrape Nero d’Avola available
in Australia from Binjara Vine Nursery
(formerly Chalmers Nursery), in Euston,
New South Wales. Nero d’Avola is drought
and heat tolerant to a certain degree, ripens
late and thrives in its native Mediterranean
climate, so it seemed like a good fit for
coastal McLaren Vale and our evermounting heat and water issues.
VITICULTURE
2009-2010
In October 2009, we dedicated a halfhectare research block on our Omensetter

Vineyard to Nero d’Avola. Soils in this block
are relatively shallow (40-50cm) red brown
clay loam over a deep, soft marl limestone.
In the winter of 2009, we asked Dr Nuredin
Habili, of Plant Diagnostics, at the Waite
campus of The University of Adelaide, to
perform a virus test on our Shiraz rootstock,
which was planted in 1997. The results
came back affirmative to graft Nero d’Avola.
Field grafting was conducted later, using
two buds per vine on the Matura 1 clone
from the Matura Group, in Italy. The clones
grew exceptionally well, exhibiting great
vigour and not needing any irrigation until
the first week of December, followed by
small amounts on a regular basis until midFebruary. Vines were trained on a single
cordon trellis, and the cordon was filled by
February 2010. We noted that foliage was
prone to powdery mildew.

Josef Chromy Wines in Tasmania’s Tamar Valley.
Jeremy Dineen
Winemaker/general manager
Josef Chromy Wines
Tamar Valley, Tasmania
Wine: Pepik NV Sparkling Rosé
(RRP$27.00/bottle)

2010-11
The first fruit bearing year, we pruned
the lateral growth hard from the main
cordon back to basal buds. Vines grew
strongly, with many double buds providing
two shoots per node. These were shootthinned back to one shoot per node. A
lazy ballerina trellising system was used,

VITICULTURE
Fruit for the Pepik NV Sparkling
Rosé is estate-grown from our vineyard
at Relbia, 15km south of Launceston,
Tasmania. The vineyard contains 61ha of
vines and has an elevation of 85-170m
with north and north-east facing slopes.
The soils range from deep, black, selfmulching clay to shallow brown clay
with high gravel content.
The mean January temperature
for the area is 16.7°C. It receives an
average of 679mm per annum, with 94
rains days. The vines enjoy 1050 heat
degree days, and 1758 sunshine hours
(October-April).
The average age of the vines in the
vineyard is 13 years, which are on a
mixture of own roots and rootstocks.
The blend for the Pepik is usually
Pinot dominant with some Chardonnay.
The Pinot clones planting in the vineyard
comprise D2V5, D5V12, G5V15, G8V3,
G8V7, H7V15, 115 and 114.

McLaren Vale’s Brash Higgins obtained some of the first cuttings of Nero d’Avola
available in Australia from Binjara Vine Nursery (formerly Chalmers Nursery) at
Euston, in New South Wales in 2009 and planted half a hectare.
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The Chardonnay clones are I10V1 and
Penfolds.
The vines are trained to Scott-Henry
and VSP trellises and have a vine density
of 3220 per hectare and 2415 per hectare,
respectively. All vines are crown thinned
every year. Shoot and/or bunch thinning is
carried out depending on the year.
The amount of drip irrigation, which is
sourced from our on-farm dam and nearby
river, depends on the season.
A permanent sward is grown in the midrows to reduce erosion with farm-produced
composts also applied.
The vines are mainly hand cane-pruned
with limited mechanical spur pre-pruning
carried out.
Botrytis is the biggest disease risk to the
vines, which yield an average of 11.5 tonnes
per hectare.
WINEMAKING
The hand-picked Pinot Noir is whole
bunch pressed, giving a free run of usually
500L/tonne and pressings of 200L/tonne.
The hand-picked and/or machine-picked
Chardonnay is pressed to 500L/t free run and
200L/t pressings. The pressings are fined
separately while the base juices are settled
and combined prior to the primary ferment.
Malolactic fermentation is not carried out.
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Josef Chromy Wines winemaker and
general manager Jeremy Dineen.
The juice is cold stabilised, partially
heat stabilised and cross-flow filtered.
The secondary ferment is commenced
in tank and bottled when the viable cell
count has reached its target (tirage
ferment approximately 15°C).
The wine is bottle aged for 12-18
months prior to disgorging. The dosage
liqueur contains Pinot Noir table wine to
ensure a consistent salmon pink colour. It
is dosed to contain a final sugar content of
▶
10-12g/L.
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